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mnc Is low (Marshall ft til.. 1987: Hand and Lands. 1982). 
further, acetaminophen docs nm inhibh neutrophil nciivaiion as 
do other NSAlPs (Ahramson and Weissmann, 1989). 

Single or repealed therapeutic dose? of acetaminophen have 
no effect on the cardiovascular and respiratory systems. Acid- 
base changes do not occur, nor docs the drug produce the gastric 
irritation, erosion, or bleeding thai may occur after administra- 
tion of salicylates. Acetaminophen has no effects on platelets* 
bleeding time, or the excretion of uric acid. 

Pharmacokinetics and Metabolism. Acetaminophen is. rapidly 
and almost completely absorbed from the gastrointestinal tract. 
The concentration in plasma reaches a peak in 30 to 60 min- 
utes, and the half-life in plasma is about 2 hours after thera- 
peutic doses. Acetaminophen is relatively uniformly distributed 
throughout most body fluids. Binding of the drug to plasma pro- 
teins Is variable; only 20% to 50% may be bound at the concen- 
trations encountered during acute intoxication. After therapeutic 
doses. 90% to 100% of the drug may be recovered in the urine 
within the first day. primarily after hepatic conjugation with glu- 
curonic acid (about 60%), sulfuric acid (about 35%), or cysteine 
(about 3%); small amounts of hydroxylnted and deacetyiated 
metabolites also have been detected. Children have less capacity 
for gjucuronidqtion of the drug than do adults, A small propor- 
tion of acetaminophen undergoes cytochrome P450-mediated 
Mtydroxylation to form rY-acelyl-benroquinoneimine, a highly 
reactive intermediate. This metabolite normally reacts with 
sujfhydryl groups in glutathione. However, after ingestion of 
large doses of acetaminophen, the metabolite is formed in amounts 
sufficient to deplete hepatic glutathione (see below). 

Therapeutic Uses. Acetaminophen is a suitable substitute for 
aspirin for analgesic or antipyretic uses; it is particularly valu- 
able for patients fn whom aspirin is comraindicated (e.g„ those 
with peptic ulcer) or when the prolongation of bleeding time 
caused by aspirin would bo a disadvantage. The conventional 
oral dose of acetaminophen is 325 to 1000 mg (650 mg rec- 
ttlly); the total dally dose should not exceed 4000 mg. For 
children, (he single dose is 40 to 480 mg, depending upon age 
and weight; no more than five doses should be administered in 
24 hours. A dose of 10 mg/kg also may be used. 

Tbsic Effects, In recommended therapeutic dosage, acetamin- 
ophen usually Is well tolerated. Skin rash and other allergic re* 
actions occur occasionally. The rash is usually erythematous or 
urticarial, but sometimes it is more serious and may be aecon> 

Cicd by drug fever and mucosal lesions. Patients who show 
_ersensitiviry reactions to the salicylates only rarely exhibit 
sensitivity to acetaminophen. In a few isolated cases, the use of 
acetaminophen has been associated with neutropenia, thrombo- 
cytopenia, and pancytopenia. 

The most serious adverse effect of acute overdosage of 
acetaminophen is a dos^dependent, potentially fatal hepatic 
necrosis (see Thomas, 1993), Renal tubular necrosis and hypo- 
glycemic coma also may occur. The mechanism by which over- 
dosage with acetaminophen leads to hepatocellular injury and 
death involves its conversion to a toxic reactive metabolite (see 
qIw Chapter 4), Minor pathways of acetaminophen elimination 
are via conjugation with gtucuronide and sulfate. The major 
pathway of metabolism is via cytochrome P450s to the Inter* 
mediate, AMcetyl^ra-bctuxx^uinonimliw, which is very e(eo- 



irophiiic, Under uormul circumstances, this Inter, 
inated by conjugation with glutathione (CSH) andL 
metabolized to a merc&piuric acid and excreted i n to!S 
However, in the .setting of ucctaminophen overdose, f 
lulur levels of OSH become depleted. 1\vo conscq 
as result of depletion of GSH, Since GSH is an ]m 
in antioxidant defense, heparocytes, are rendered hlghfoft 
b|e to oxidant injury. Depletion of GSH also allows tfcl 
intermediate to bind covpjemly to cell macromolccuWi 



to dysfunction of enzymatic systems. 



Hcpatotoxlelty, in adult*, hepatotoxicity may occur 
gestion of a, single dose pf 10 w 15 g (ISO to 250 
acetaminophen; doses of 20 to 25 g or more are poi 
tal. Alcoholic*; can have hepatotoxicity with much li 
even with doses in the therapeutic range. The mi 
this effect is discussed above (see also Chapter 4), 
that occur during the first 1 days of acute poisoning 
amjnophen may not reflect the potential seriousness of 
ication. Nausea, vomiting, anorexia* diaphoresis, and 
pain occur during the initial 24 hours and may 
week or more. Clinical indications of hepatic damage' 
manifest within 2 to 4 days of Ingestion of toxie doses! 
aminotransferases are elevated (sometimes markedly 
the concentration of bilirubin In plasma may be incr. 
addition, (he prothrombin time is prolonged. Perhaps 
poisoned patients who do not receive specific treatment' 
severe liver damage; of these, 10% to 20% eventually] 
hepatic failure. Acute renal failure also occurs in some] 
Biopsy of the liver reveals centri lobular necrosis with 
of the periportal area. In nonfatal cases, the hepatic li 
reversible over a period of weeks or months. 

Severe liver damage (with levels of aspartate 
fera.se activity in excess Qf 1 000 IU per liter of plasma) 
90% of patients with plasma concentrations of acetaioL] 
greater than 300 Mg/ml at 4 hours or 45 tfg/ral at 15 
after the ingestion of the drug. Minimal hepatic damage 
anticipated when the drug concentration is less than 120 
*t 4 hours or 30 MgAnJ at 12 hours after ingestion, 
tentia) severity of hepatic necrosis also can be predicted 
the half-lire of acetaminophen observed in the patient; 
greater than 4 hours imply that necrosis will occur, while 
greater than 12 hours suggest that hepatic coma is litol 
nomogram provided in Figure 27-2 relates tho plasma ley 
acetaminophen and time alter ingestion to the predicted es 
of liver Injury (w Rumack et aL 1981). ] 

Early diagnosis is vital in tho treatment overdosage 
acetaminophen, and methods are available for the rapid d4 
nation of concentrations of the drug in plasma. However, tG 
should not be delayed while awaiting laboratory results \ 
history suggests a significant overdosage. Vigorous supp 
therapy ]s essentia) when Intoxication is severe. Gastric t 
should be performed in all cases, preferably within 4 hot 
the ingestion. ' *j 

The principal antidotal treatment is the admfofotflti 
sulfhydryl compounds, which probably act, In pan» by tepP 
ins hepatic stores of glutathione. H-qceiylcysielne (MUC0* 
mucosil) fs effective when given orally or intravenous!; 
intravenous form is available in Europe, where it Is consi: 
the treatment of choice. When given orally, the Macetylcyi 
solution (which has a foul smell and taste) is diluted with " 
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Huskisson, in Symposium, 1983a; Hart and Hudson. 
i<X5 With regard to Side effects, naproxen was the besi 
SKJhSK b°y ibuprofen and 
was considerable Impatient variation m the pref^ 

ifano*« of the propionic acid derivatives, and many chr 
Stofff UsTinstead of aspirin in such patterns. 

Drug Intentions. The potential adverse i drug Inter* 

^"rX^ -Id derivatives do n 
» ter the effects of the oral hypoglycemic drugs or w 
£ MN, the physician should be prepared 
1st *e dosage of warWi because these drugs tap 
P SSt ftnerion and may cause gastrointestinal lesion. 
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